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March 2010 LAI Annual Conference 
– Metrics Presentations
“Implementing a Systematic Process in Order to Set 
Conditions for Successful Return on Investment,” LtCol Garrett 
Heath, US Army
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March 2010 LAI Annual Conference 
– Metrics Presentations
“No, Your Other Right Metric!” by Jim Stubbe, Raytheon
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Overview
Understanding the Problem Space
• What are the issues of concern?
• Mixed-Method Exploratory Approach Taken
Indulgence in Literature Reviews
• What does it mean to perform enterprise research?
• How can I make sense of the vase landscape of 
metrics research?
In-Depth Case Study Analysis
• Bottom-Up: Raytheon’s VBS System
• Top-Down: ACME Corporate Measurement System
Integrating Metrics & Transformation
• Transformation in General
• Relation to Enterprise Transformation Roadmap
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Mixed-Method Research Approach
1. Questions
2. 
Propositions
3. Unit of 
Analysis
5. Criteria for 
Interpreting 
Findings
4. Logic to 
Support 
Propositions
5 Case Study 
Elements
How can top-down and bottom-up 
metrics and measurement systems 
be leveraged to drive enterprise 
transformation?
Study (1) – Business Unit, Interfaces & Relevant 
Stakeholders; Study (2) – Corporate Enterprise & 
Measurement Community of Practice
Experts or stakeholders with recent/prior 
successes will have the best insight… (1) 15 
Interviews of stakeholders, 2 plant tours, 1 KEE; 
(2) 2 day measurement workshop, in-depth 
interview with Enterprise Measurement Lead
Convergence on common-
themes from various 
stakeholders/literature & its 
effect on the enterprise
(i) metrics/measurement 
systems can be used to drive 
transformation; (ii) employee 
engagement can used as a 
proxy to gauge transformation 
progress; and (iii) metric 
findings can enable enterprise 
transformation when 
systematically executed in the 
form of a transformation 
roadmap
Surveys
Lit 
Reviews
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What are the issues of concern?
• Explored the idea with industry 
at Metrics KEE in Bethesda, MD
• Performed a survey to further 
explore problems in practice 
(n=30) 
Q:  How is transformation normally 
defined in your enterprise?
A: “To change the process, culture, 
organizational mindset, and values to 
improve the work output and value to 
the customer.”
Q: Leading/Lagging indicators of 
transformation success/failure?
S: “New techniques become part of the 
language and culture”
F: “Sabotage.  Lack of commitment from 
managers using the breakfast analogy.”
Q:  How is transformation progress 
currently measured?
A: “Too vaguely, sporadically, 
inconsistently… we tend to break our 
measurements into small pieces… & 
never re-integrate into a big picture.”
There is a gap in the aerospace measurement community regarding 
metrics & their role in enabling transformation
http://lean.mit.edu © 2010 Massachusetts Institute of Technology   Blackburn 4/8/10- 12
Navigating the metrics journey
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Metric Selection
Measurement Mistakes & Consequences:  Industry, Academics, Sports?
Behavioral Value Based Commitment
Early Metric Puplications:
• Berliner, J. S., “A problem in soviet business management,” 
Administrative Science Quarterly Vol. 1, Iss. 1, pp. 86–101, 
1956.
• Ridgeway, V. F., “Dysfunctional consequences of performance 
measurements,” Administrative Science Quarterly, Vol. 1, Iss. 
2, pp. 240–247, 1956.
-Effects on Humans
-Relation to individual/Group
-Only a part of what matters
-Ignoring something important
-Corporate boundary influence
-Not being serious
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1.  Relate Metrics to 
Value & Supporting 
Decisions
2.  Identify what you 
know, need to know, 
& the value of 
information
3. Determine how  
metrics impact 
behavior & align with 
organizational levels
4.  Systematic 
Processes, Feedback 
& Measurement 
Friendly Culture
Steps to 
Metric 
Selection
Metrics Selection Steps
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Metric Implementation
Purpose of 
PM systems
Clear…
Motivate-Monitor-Coordinate-Control-Improve (Mahidar, 2005)
Juxtaposition 
of Uses & 
Approached
Attributes of 
Successful 
PM Systems
• “Traditional” financial vs. “contemporary” balance
• “Structural” vs. “Procedural” systems
• “Macro” vs. “Micro” scale systems
• “Universal vs. Contingency” approaches
• Goal: Process/Performance Improvement
• Presence of a Feedback Loop
• Alignment
• Innovation & Learning
• Temporal Aspects
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Decision Making
The Current Practice
• Management by means (not management by results)
• Methods decision Makers use to understand value drivers: 
intuition, standard classifications, & statistics (Ittner et al., 2003)
Small Amounts of Data Can Help!
• People can make great decisions with trivial/quick data
• Measure the critical few, not the trivial many…
Need: Value Focused Thinking – NOT Alternative
Other Areas of Interest – Bias Elimination
Methods of measuring and mitigating optimism bias in 
expert opinion, risk management, knowing how much 
to measure & other topics…
(1) Specifying Values  (2) Recognizing a decision problem 
(3) Identifying Alternatives  (4) Evaluating Alternatives 
(5) Selecting Alternatives
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Decision Making (Continued)
What is the decision this [metric] is 
supposed to support?
What really is the thing being 
measured?
What does this thing matter to the 
decision being asked?
Questions for evaluating a 
metric/measurement system Questions to ask before measuring
Why does this thing matter to the 
decision being asked?
What do you know about it now?
What is the value of measuring it 
further?
Is the right information received at the 
right time?
Are the metrics tied to the 
organization’s goals?
Does it identify the root causes?
Does it consider all the stakeholders 
and their needs?
Does it motivate individual or group 
action as intended?
Is it easy to use?
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Progress
Understanding the Problem Space
• What are the issues of concern?
• Mixed-Method Exploratory Approach Taken
Indulgence in Literature Reviews
• What does it mean to perform enterprise research?
• How can I make sense of the vase landscape of 
metrics research?
In-Depth Case Study Analysis*
• Bottom-Up: Raytheon’s VBS System
• Top-Down: ACME Corporate Measurement System
Integrating Metrics & Transformation
• Transformation in General
• Relation to Enterprise Transformation Roadmap
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Background – The Case Study
Bottoms-Up, 
Real-time visual 
dashboard
Corporate 
Revenue ~ 
$20B
The Company The Measurement System
Business 
Unit: ~ 3,500 
(40% union)
Ended With 
Savings: $150M 
(’05-’07)
Started from a 
Value Crises
IT Enabler for 
Lean 
Principles
Enabled Shift from Reactive to 
Proactive Problem Solving
http://lean.mit.edu © 2010 Massachusetts Institute of Technology   Blackburn 4/8/10- 20
Background – The Case Study
Case Study: 2 Plant tours, 15 interviews, 1 workshop
2000
4000
Jan 05 Jan 07 Jan 09
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Development & Adoption
Development
• Independent Functional Reporting Structure
• Draws information from ~ 40 databases (most run by IT)
• LabVIEW© Graphical Programming (quick learning curve)
• Modular Architecture (allows flexibility/trialability)
Adoption
• Fostered non-blame oriented culture
• Considered the needs of all stakeholders
• Managers & engineers accountable for considering 
employee feedback
• Proactive in teaching the community how to use the tool
• Total Employee Engagement
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Practical Implications: Advantages
Wealth of Data
Visibility & 
Freshness of 
Data
Communication
Accountability 
& Feedback
Culture of 
Continuous 
Improvement
Employee 
Engagement
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Practical Implications: Advantages
Wealth of Data
Visibility & 
Freshness of 
Data
Communication
Accountability 
& Feedback
Culture of 
Continuous 
Improvement
Employee 
Engagement
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Practical Implications:
Employee Engagement
What is engagement???
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Practical Implications:
Employee Engagement
Problem Solving
People & Partners
Process
Philosophy: Long-Term 
Thinking
Adapted from Liker, 2004
Long term sustained success 
Non-blame culture 
*Trust Mutual Respect
Teamwork
Eliminate Waste
Empower Decision Making
Total Employee Engagement:
The Wisdom of the Workforce
Continuous Improvement
*Feel Valuable
*Motivate
*Leadership Support
*Provide training
Adapted from 4 “P” Model of the Toyota Way (Liker, 2004)
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Direction & Challenges:
Enterprise Expansion
How can we analyze this expanding enterprise?
Who owns 
the data? How do engineers 
feel about being 
measured?
Structure: organizational hierarchies & 
how different departments interact
Function: how people within the 
enterprise establish relationships & 
interact to get work done
Value Delivery: how value is created and 
maximized for a specifically-defined 
group of stakeholders
Current Expanding Boundary
“We significantly underestimated 
the organizational & security 
hurdles we’d need to overcome to 
make our application accessible by 
suppliers outside of Raytheon’s 
network” 
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Direction & Challenges:
Enterprise Expansion
Communication
Quality (+)
Quality (-)
Can we predict the effects of expanding measurement systems on 
the enterprise?
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Areas of Concern: Employee Engagement & 
the Aging Workforce
Turnover
“When a senior nuclear weapons 
designer retires from the Los Alamos 
National Laboratory after 30 years he 
leaves no one in the lab who 
understands the design of missiles 
built in the 1950s and 1960s, which 
are still deployed in military bases 
worldwide” (DeLong, 2004)
Motivation
Recommendations
• Intrinsic Rewards
• Formal system of continuity
• Training Incentives
Problems
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Problem
Massive amounts of data collected at 
frequent intervals…
Recommendations
• Policy of using data to find solutions 
don’t punish (sacrifice *liberty*)
• Allow workers to be involved in decisions 
regarding data collection, use & 
interpretation
Areas of Concern:
Resistance to Measurement
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Problem
The 2nd Order Effects of Management by Data: Don’t get lost or 
overconfident in the system & blind to the environment
Recommendations
• Maintain close business 
relationship with workers
• Have a mechanism for ensuring 
qualitative information can 
supplement data
• Thermostat approach 
considering thresholds
Areas of Concern:
Data Misinterpretation
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Problems:
• Analysis by paralysis for managers
• Overwhelming employees with too many metrics
Recommendation
Measure the critical few, 
not the trivial many
Areas of Concern: Information 
Saturation
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Top-Down Measurement Case Study
What: ACME Corporate Metrics 
Dashboard
13-19 board of director metrics
9 viewed monthly
Who is involved?
- The intra-organizational measurement 
community of practice (150 employees)
- All business units & functional areas
- Coast to Coast
Why this case study?
To better under stand the 
relationship between a 
measurement system and the 
enterprise
How did I gather insight?
-Participation in a two-day intra-
organizational workshop
- In-depth follow-up interview with 
corporate measurement lead
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Corporate Metric Categories
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Measurement Issues
Agility & Flexibility Failure Modes
MCOP & IT Other…
• Flexibility without Obscurity
• (1) integrity; (2) usability & 
Scalability; (3) Relevance & 
Feedback
• System: Reporting & Automation
• Not involving stakeholders
• Results: not actionable, punish, 
not sharing
• Development/Ownership
• Involvement from concept 
development (not just Reqs)
• Metric Life-Cycle Management 
(ownership/governance/sponsor)
• Business Case for Metrics
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8 Views & Corporate Dashboard
Policy / External Factors
Process
Organization
Knowledge
Strategy
Information 
Technology
MCOP structure 
parallels matrix ACME 
structure to facilitate 
knowledge sharing 
across business 
segments and 
functional areas
Metrics relate to 
core business 
processes; 
measurement is 
a process, 
wherein each 
metric has 
lifecycle to be 
managed
Products /
Services
Metrics are 
aligned with 
Corporate 
Strategy
Dashboard is a 
tool to help 
collect & 
disseminate 
knowledge
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Policy / External Factors
Process
Organization
Knowledge
Strategy
Information 
Technology
Global product 
development and 
manufacturing; 
ITAR restrictions
Products /
Services
Security:
ITAR/CMMI/Classifications
Efficiency:
Standardization/Innovation
System 
Ownership 
conflict & role 
identification 
struggle
The starting point, 
measurement 
supports delivery of 
high quality, on time, 
& under budget 
product & services
8 Views & Corporate Dashboard
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Transformation Inquiries
Level of Lean Maturity
0
2
4
6
8
10
12
14
Some awareness of lean
practices; sporadic
improvement activities
may be underway in a few
areas.
General awareness;
informal approach
deployed in varying stages
across most areas;
facilitated with metrics;
good sustainment.
A systematic
approach/methodology
deployed in varrying
stages across most areas;
facilitated with metrics;
good sustainment.
On-going refinement and
continuous improvement
across the enterprise,
improvement gains are
sustained.
Exceptional, well-defined,
innovative approach is fully
deployed across the
extended enterprise
(across internal and
external value streams);
recognized as best
practice.
Level
N
u
m
b
e
r 
o
f 
R
e
s
p
o
n
s
e
s
Importance of Factors in Motivating Transformation
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
Value Competition
Value Opportunities
Value Crisis
Value Threats
M
o
ti
va
to
r 
o
f 
E
n
te
rp
ri
se
 T
ra
n
sf
o
rm
at
io
n
Motivation from 1 to 5 (Very Low to Very High)
Threats
Crises
Opportunities
Competition
1 2 3 4 5
Q: Measurement Frequency?
A: Not quick enough (1/3)
Q: Transformation Duration?
A:  >5 years or never ending…
There is a g p in the a rospace measurement community regarding 
metrics & their role in enabling transformation
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Understand
Current
State
PLANNING CYCLE
Determine
Strategic
Imperative
Capabilities & Deficiencies Identified
Lean Enterprise Vision
Long-Term
Corrective
Action
Short-Term
Corrective
Action
Strategic Implications of Transformation
Envision & 
Design
Future
Enterprise
A Committed Leadership Team
Implementation Results
Align 
Enterprise 
Infrastructure
Source: Nightingale, Srinivasan and Mize
Pursue & 
Sustain 
Enterprise 
Transformation
Engage 
Leadership in 
Transformation
STRATEGIC
CYCLE
Alignment 
Requirements  
Identified
EXECUTION CYCLE
Create Transformation Plan
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Execution Considerations – ETR
- Measurement Role
- Monitor/Motivate/Control/
Coordinate/Improve
- Business Case for Lean: ROIC
- LESAT Section 1: Engaging 
Leadership
- Role ID & Governance of 
Measurement Sponsors & 
Stakeholders
- Eight Views Analysis
- Enterprise Analysis: Structure, 
Function & Value Delivery
- X-Matrix Current State Analysis
- X-Matrix for Future Vision
- Metric Selection Step 1
- ID Value & Decision Metrics
- Exploring the Problem Space Qs
- Metric Selection Steps 2-3
- Know, Need to, & VOI/RRL
- Align Metric Efforts & Behavior
- Lean Enterprise PM Framework
- Organizational Alignment
- Policy: Explore Effects on System
Revisit Governance Structure & 
Ensure Enterprise-Wide Stakeholder 
Engagement in the Plan
- Employee Engagement
- Knowledge Appraisal, Bias 
Elimination, & Decision Making
- Avoid Data Misinterpretation & 
Over Saturation
- Metrics Community Knowledge
- Transfer
- Metric Selection Step 4
- Thermostat & Feedback Loop
- Assessing Metrics/Measurement 
Systems
- Proactive Education/Training, 
Modular System Architecture, & 
Visual Displays
Implement & 
Coordinate
Transformation 
Plan
Nurture, 
Process & 
Imbed
Lean Enterprise 
Thinking
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Contributions/Implications
Literature reviews themselves provide grounding for enterprise 
research, and depict that vast landscape of metrics research
Summary of Contributions
Previously anecdotal and unfocused measurement insights were 
validated by modern empirical insight and academic analysis
Architected a measurement layer of the transformation roadmap for 
enabling enterprise transformation from the perspective of the 
measurement and management practitioner
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Questions???
Understanding the Problem Space
• What are the issues of concern?
• Mixed-Method Exploratory Approach Taken
Indulgence in Literature Reviews
• What does it mean to perform enterprise research?
• How can I make sense of the vase landscape of 
metrics research?
In-Depth Case Study Analysis*
• Bottom-Up: Raytheon’s VBS System
• Top-Down: ACME Corporate Measurement System
Integrating Metrics & Transformation
• Transformation in General
• Relation to Enterprise Transformation Roadmap
http://lean.mit.edu © 2010 Massachusetts Institute of Technology   Blackburn 4/8/10- 41
Backup
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Lenses for Enterprise Analysis
Structure (n =57) Function (n=60) Value Delivery (n=37)
Service, Product or Process 
Based
Information Technology (IT) Common Visions or Goals
Complex, Integrated Systems 
or Systems of Systems
Inter-Organizational 
Collaboration & Partnerships
Regulations, Doctrine and 
Standardization
Incorporated Businesses, 
Organizations, Systems or 
Segments
Intra-Organizational 
Relationships & Social 
Dynamics
Value Stream & Supply 
Chain Management
Environmental & External 
Factors to One’s Sphere of 
Influence
-
Improve Performance & 
Efficiency
Organizational 
Structure/Change
- -
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Enterprise Grouped Terms
Coupled Enterprise Term Most Representative Definition
Enterprise Integration
“Enterprise Integration has the goal of providing timely and accurate exchange of 
consistent information between business functions to support strategic and tactical 
business goals in a manner that appears to be seamless.” (Smith, et al., 2002)
Enterprise Architecture (EA)
“An EA identifies the main components of the enterprise, its information systems, the 
ways in which these components work together in order to achieve defined 
objectives and the way in which systems support business processes (Kaisler, 
Armour and Valivullah, 2005).  EA has been characterized as a system of systems 
(Kaisler, Armour and Valivullah, 2005) as the “master plan” or “city plan” (Rohloff, 
2005) that detail policies and standards for the design of infrastructure technologies, 
databases, and applications (Bernard, 2004), (Ross, 2003).” (Janssen and Hjort-
Madsen, 2007)
Extended Enterprise (EE)
“An extended enterprise is a community of discrete businesses who partner for the 
purpose of jointly conducting commerce.  Extended enterprise goals center around 
the joint evolution of existing market-spaces, as well as the creation of new ones. 
This is often accomplished through the creation of on-line and off-line, branded 
consumer experiences that are sufficiently rich and diversified to develop and 
nurture a growing base of loyal customers.” (Winans, 1998)
Enterprise Transformation
“Enterprise transformation concerns change, not just routine change but fundamental 
change that substantially alters an organization’s relationships with one or more key 
constituencies, e.g., customers, employees, suppliers, and investors. Transformation 
can involve new value propositions in terms of products and services, how these 
offerings are delivered and supported, and/or how the enterprise is organized to 
provide these offerings. Transformation can also involve old value propositions 
provided in fundamentally new ways.”
“Enterprise transformation occurs in – and is at least partially driven by -- the external 
context of the economy and markets.” (Rouse, 2005)
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LAI Enterprise Definitions
“Enterprises are complex, highly integrated systems 
comprised of processes, organizations, information 
and supporting technologies, with multifaceted 
interdependencies and interrelationships across their 
boundaries.” (Nightingale, 2000)
“A lean enterprise is an integrated entity that 
efficiently creates value for its multiple stakeholders by 
applying lean enterprise principles and practices.” 
(Murman, et al., 2002)
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Enterprise Literature Review
• How do you define the term enterprise?
• Collected Definitions of “Enterprise” from over 60 literature 
source (1st INCOSE, then IEEE)
• Grouped Usage of the term was looked at
• 5 Universities performing enterprise research were consulted
• Emergent Themes
1. Structure – pertaining to the organizational hierarchies and 
how different departments interact
2. Function – pertaining to how people within the enterprise 
establish relationships and interact to get work done
3. Value delivery – pertaining to how value is created and 
maximized for a specifically-defined group of stakeholders
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Business 
Segment 
1
Business 
Segment 
2
Engineering
Operations
Quality
Technology
MCOP Structure
Corporate
ET&MA
Process 
Improve
ment
Measurement Community is Engaged Across ET&MA
MA
Technology Leadership Council – Business Technology Directors
Engineering and Technology Council – Engineering VPs and Technology Directors
Operations Council – Operations VPs
Mission Assurance Action Group – Senior Leaders for MA Within Businesses
Performance Excellence Council – Performance Excellence VPs
Senior Leaders for Six Sigma, Lean & Process Improvement Within Businesses
Councils Chaired by
ET&MA Executive Leaders
MCOP
MCOP Chaired by
ET&MA Senior Manager/Staff
Full MCOP engagement
Business 
Segment 
3
Business 
Segment 
6
Business 
Segment 
4
Business 
Segment 
5
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Importance of Enterprise Views in 
Transformation
Enterprise Views
(Error bars indicate the range between the 25th and 75th percentile)
3.52
4.04
4.63
4.87
5.52
5.72
5.92
7.28
1 2 3 4 5 6 7 8
Service
Product
Information
Policy
Organization
Process
Knowledge
Strategic
V
ie
w
s
Importance (8 to 1, 8 is Represents the Most Important)
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Understand
Current
State
PLANNING CYCLE
Determine
Strategic
Imperative
- Measurement Role
-Monitor/Motivate/Control/
Coordinate/Improve
- Business Case for Lean: ROIC
Capabilities & Deficiencies Identified
Lean Enterprise Vision
Long-Term
Corrective
Action
Short-Term
Corrective
Action
Strategic Implications of Transformation
Envision & 
Design
Future
Enterprise
Nurture, 
Process & Imbed
Lean Enterprise 
Thinking
A Committed Leadership Team
Implementation Results
Implement & 
Coordinate
Transformation 
Plan
Align 
Enterprise 
Infrastructure
Source: Nightingale, Srinivasan and Mize
Pursue & 
Sustain 
Enterprise 
Transformation
Engage 
Leadership in 
Transformation
- LESAT Section 1: Engaging 
Leadership
- Role ID & Governance of 
Measurement Sponsors & 
Stakeholders
STRATEGIC
CYCLE
Alignment 
Requirements  
Identified
EXECUTION CYCLE
Create Transformation Plan
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Strategic Considerations – ETR
?
?
?
?
?
?
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Planning Considerations – ETR
?
?
- Measurement Role
- Monitor/Motivate/Control/
Coordinate/Improve
- Business Case for Lean: ROIC
- LESAT Section 1: Engaging 
Leadership
- Role ID & Governance of 
Measurement Sponsors & 
Stakeholders
- Eight Views Analysis
- Enterprise Analysis: Structure, 
Function & Value Delivery
- X-Matrix Current State Analysis
- X-Matrix for Future Vision
- Metric Selection Step 1
- ID Value & Decision Metrics
- Exploring the Problem Space Qs
- Metric Selection Steps 2-3
- Know, Need to, & VOI/RRL
- Align Metric Efforts & Behavior
- Lean Enterprise PM Framework
- Organizational Alignment
- Policy: Explore Effects on System
Revisit Governance Structure & 
Ensure Enterprise-Wide Stakeholder 
Engagement in the Plan
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Policy Considerations of 
Measurement Systems
Security
- ITAR
- CMMI
- Corporate Classifications
Efficiency
- Standardization
- Innovation Support Policies
Equity
Consider all stakeholder needs
- IT/MCOP Communities
- Programs/Functions
Liberty
“Freedom from arbitrary or despotic 
government or control”
Foster a culture of non-blame and root 
cause analysis
